Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -042431 

(43)Date of publication of application : 16.02.2001 



(51)lnt.CI. 




G03B 21/14 
G02F 1/13 
H01L 33/00 
H04N 5/74 
H04N 9/31 




(21)Application number 


: 11-217202 


(71)Applicant : 


NITTO KOGAKU KK 








SAIPAAKU:KK 


(22)Date of filing : 


30.07.1999 


(72)lnventor : 


HARA HIDEO 



(54) LIGHT SOURCE DEVICE AND PROJECTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact light 
source device using a semiconductor light emitting 
element such as an LED(light emitting diode) and having 
both of light quantity and luminance being sufficient for 
practical use. 

SOLUTION: A dichroic mirror 19 is constituted so that a 
light having a specified wavelength area out of the visible 
light is reflected and the light having the other 
wavelength area is transmitted. Then, luminous flux 21 
and 22 emitted from the LED1 1 and the LED12 and 
provided with wavelength (A,1) and (A2) interposing the 
selective boundary wavelength (K0) of the mirror 19 as 
the peak wavelength are synthesized and outputted by 
the mirror 19. Since the luminous flux from the plural 

kinds of LEDs or LED groups can be synthesized without changing the cross section area of 
the emitted luminous flux, the compact light source device which can emit the high-luminance 
luminous flux is realized. 
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(57) [ftft] 

[BRJH] LED* «r«c»fc3HWS 

KJ:?K LED 1 lfeiVLED 1 2*>6>ffl*t3*l4, 
#4*a4 ^S^- 1 9<DaiR»»«SA 0*l*tP« 
1A 1 A 2*t-^iSSi-rS*«2 1*5<£0*2 





■rs» 1 j:tfSfi2 ©*m*f ftf naafr sai i 

c ft *>m 1 J: C«R 2 ©#**fflK#*»T-K: <fc 0 
LrHWr«#B«B. 

3 ] HH»1 1 letter* fflK¥*^#W 
SifciBSSB. 

aft**ai«- ***** * *rr s#» 
«iw«*«»ft«:«ar 1 (o^tvmmt . 

fete ffi^ T £ fcg©® 2 036«»K i ! 

^sfftfnawr **!>&< it 1 

i, 

swr*ai*u>xi*^rr&^at?*^if«B. 

[0 0 0 1 ] 

ft*®* ffl ^/c :/ a >> x * * & £ demm 3 ft a 
Bfcwr6fc©r*s. 

[0 0 0 2 ] 

[«£*©««?] («*y-f*-K> «\ 

ftTi>6 0 
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[0 0 0 3 ] L E D**tt##rj*«jl6B3&S/hSl». c 

(Ditto. ^a^*^*S»<D*«tt^Jtt8W^#ft*« 
sW^SftSKIftRTB, 13 1 2{C7^T*araSB9 0 
©J:5K:. ?»©LED^9 1 *BtWc*»*0TEB 

S (*mS (luminous flux: Q) ^ttt^iBffllBr* 

(luminous intensity: I) , 3 
10 CDWiffiffi^/cOCD^Sr&SWJg (luminance) CDSf 
(r^aWB^BsRSti*. LfcJ^ot, C<DJ=5&J£ffl 
^B(C*j^tW, »*Wr**^«©LED*^9 1*> 

HI 2CC*Ufc*JB« 

g9 0tit led?rt9 l(D&*<Diafmcw*p^ 
>X9 2£ieBiT2&tfc?-*<D£P;5±u 3 etc, c*> 

ftU>X9 4fcJ:0¥tT**<bTaill*Jft**9 5*12 
20 Wtl^o fit, CCD<£5fr^f£©U>X£/Bl>T 

9 6*^IJDMD (r^Sut/W^P 

[0 0 0 4] ledij, -ecD#tt±, tr-^ififi*** 
iir c <b ec i o r fc tc t*iJ*# ^ii^£:ttc>. Ltc 

^r, (R) , i&fe (G) fccfcO'Wfe (B) <D* 

30 *%fh^ tittj*fraLED*i2Bor3Ma©3e«* 
taw. *^©e©iii«**ji!ErsLCD*^Lr«wr 

MCCJ: ^ B#^MWr 1 ocDL C D «JB*fTS C iCCj: ot 
[0 0 0 5] fbt, LED*B*»ffl-r4Ci«:J: 

^>^^ y-co^n^*^^iiB«:H3s-rsc<b^r* 

[0 0 0 6] >'^^y>^>^CJ:b-<^<D^S 

s„ ccDcfc^tc, 7*a^x^^$gBtc*5C^r:^^>n 
y > ^ > ^& £ * e> l e d jtBKSEit 4 c <b ^cd: o r f# 

[0 0 0 7 ] 

50 »oT^*SC>»»tfci3firSC£tcj:»3£*i3*i 



3 

Oft#£. 3teS*$J:O f »ffiKlt;i;'C^©LED^-T-4 
spffiiWt ffig-f S fei6K:«I«^ # ft & ©CC ft o -c 
OS 5- L E D ^©St&K J: *) 8*«#Jf»rr*iKC 

[0 00 8] -£0r. iajO/cJ^JC. fI*©LED5Pt 10 

z&m&abz. c©fc«>. it&m&stoitjtw&mov 

'fife© U>X*tttoT£C £«:«*: «3 3* h&ilKftO, ^ 

[0 00 9] LE D5^mP6^^S13ft/cft^l?& 

^lc3S3ift i"C»3fe < ©PgTlS * & a * £ 20 

©-C. *©*U/B^fcT#oT0*^. 

[0 0 10] 0/c#oT. LEDgtT-SftB. /hM-Cffi 

y*d/^*S(,H**©ffe©MWlS©3EJS<i: 0T— ISffJic 
[0 0 1 1 ] fct, *^{ctet,iT«, C©«fc5ftfij 

mid&\.> l e d jg^-ft £<D¥mfc¥&tm**m<,>x, m. 
3 > /< * h tnytwm&*m&? & c t * s w t 0 -co 
h-c£>*3fc#6. iSi»Ea©afe©^?ffiiig*si3K 

[0012] 

[sSS&fi?&-rSfc«>©3M8] COtctb. *«W«:*ji> 
r«. A©WBg*«^— ©3fe©Jiesif®i;4Sft©5(£X^ 
* HMlWre#£:fc-r£. ffefc*-^ f-jHg©M^iCM 40 
&*«»«©L E D*T-fei'©*^ft^£^4fflSr 

&„ for. -e-ti6©^{*^aa*>6tB*fSfi/c*^ 

<f * o -f ? 9 5 5-ft 4f©«[«jlD?tt©*43teT3R?K 

[0013] -rft*>%. *^©^js^g«. oim^© 

f £ 56^6*^- £ . C ©*^*^-©Sftf *»tt3WftSW £ 
«WiS»©ififilrtt«lfiftfi*»itrfB 1 *j J; 2 ©i& so 
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[0014] L E D&£©^tt3fciKtc*$C*'t«. ^© 
J*#ft ££^*. £ £ £ fC<fc 0 ? jfcgfc J: O'^fiUfl© 

**«iaun— ©esior!S^.4. fciAtf^fe-ctii^i o 
0 n mfIS©iSfiffiffl hJl/«SHS) rtr. $15: 

©e-*iRfi*j*oyfcj6«*ffl*f*ci*siitt'C* 

fBL-. <tf-f»ift*> ©«#fc£**|fl!l/T 

«»©#**6m3ftfc^*^«T*J:9K:OTI,> 

a, Lfc*s-p-c. jftaafRtt©***^*^-^*^©* 

H©#JEK«C*sl>"CB:. i£a§f*«©12gtt. *g&© 
[ 0 0 1 5 ] $ 6tC> ^iJA«, ^-Yi7n-Y f * 5 5-ft 

^©a*ai*)?tt©* 4**«^ k «t o 3tm©*f s*±tf 

6ti«©-C. ^©BrMH*/jN3 < TZtc&lcftJim^ 

-^©^«tt«***»*rai>a<-cfcni>. ^>^a 

A,, ^-Ti'a^ *5 ^-ft<tf©^3R-¥-{c*fOTAtB 
tit ZJtt&Zmyt? Z> tctbK. \y > T A (,> £ C 

&«*»). *©«fc9ft*araaffc*aw«:d**i439*. 

±tf 4©ri*ft < . «fi«ttte©* <fc -3 T 

jt»*^L/r«e*±tfr c©fcto. *hbj© 
*jS^B(c*j^r «. ¥3SfltffciS©ffiBra. u>x©^ 

IS) ©~>Xf-ACC^ i 5J: i 5(C$lMSn4C<i:Bft<, * 
WDEIOift]W««L»8ffi4*(BKiai±'C»4. O 
icttiX. 3 > /< h -C^S*JA# < > iffitS &©3fcJfi 

#-2>©-c. 3XFifi<fts. -eo-c, ^atst©u> 
•c#4©-c-€-nKf*^a^tBiM-rsc t*J-r^ > ?fe© 

Wffl^©iSl^iS^E4S«T ! # 
[0 0 16] O/c^oT, ^#6BJ{Cte(,>r«. 3>yN'i/ 

mzmmvzz. -eo-c. ^«g©^aa©^awft 

0 *5/Jn3 < r-i-tf ©r. *»«©*^R«36> 6Hi*t 

[0017] c©«fc-5(c xmmitmgimicto^x 
«. *^T©^i?^g*^tff-^tgg©^fts^i» 



C4) 

5 

ss©-e. *<Dm&mmffi'&<DA'<t> v^^^vtc 
ytmgimzmmvzz. fir, ^mw.^. m 

SLD U-A-Jl/5*»t>h^*-F, jHSfc 10 

r#4 c *fc % tf-^«fiOifi^36W*aiROr*>»jfe 
h;l4I#$feC>©r, 9 A v 9 % ^-tt£© 
jSfiaBRtt©*^*^ <fc or a * 4 tt**»tfl>tt < 

*««W4ci*«a*iyC>. coisfcra— ©»««te 20 

4o 

[0019]*^ ttftBtttttf&Q , 

gow-r^c^ocj;^ mitjfcm (^^m) ©»™* 

[0 0 2 0 ] C<D£*>1<C, *#6WtCtel^rW. LED& 
ft, Hft*JJ:CF»fe«:*^3&Jffiar*»l, J»2*5J:^ 

mLxmrnrz c 4 &cj; o ae**m»-r 

r&4©r\ a««©^* F^-f hft4*, 
[0021] £6&c, ^n^*^4rtc*j(r>r». cne 50 
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x>j*9 bxmM&<Dj/t*m8iX£2><DX. zmttiKM 

&m^tc^>'V7 bxwz< % 5 6cc mxatitfiit<ji 

[0 0 2 2 ] 

*#JHUTIIWW-S. Hl«c t *KHKft*jHHtt* 

*ft*R<b Lrm*4^ia*^^^ hJWIW (HttW 
CCttifte 0 0-70 0 nmfUK©f5H) ©ffli*MCM&£ 
tr-*SftfiA 1 4 A 2<Wfcftffi»T5 2«»DLED* 

(fii»«C*5C>rttLED) 11*jJ:V12 4, 
©LED 1 ltecttfl 2*»6ffl*f3tl/ci6K2 l**J:tf 
2 2*^fiELriH****2 OR^^^P^ 
-7- 1 9 4*«*Tl>4. 

[0 0 2 3 ] *M0«SS2 0 RCCteOTte, ^ * 
D>f ^$7-19 #jftfi A 1 4 A 2 ©KHcp|H©«* 

a 0 rahW^^^*»-ra«Fi4*«AT*jt) , &s 

Al<3MfcS:K8*U ?&BA 2©*4SS»r4. L/c^o 
LED 1 1 2 UZ#4 9X2<{ v9\v- 

IQXJ&StStis LED12*>^03eK2 2«^^n 
^^57-1 9^rS®-r^ 0 COtctb, LED 1 14 
LED1 2 4^r/c4^tfta>PtWCc9 0jg[S$sL/c{4gCC 
EKU y^P^v*s^-l 9*HlCC5Vrj:5K: 
4 5 ftteWfcttJB-eEB-r 4 C 4 CC <fc 0 % LEDll^ 
€>©;3fclK2 1 4 LED 1 2*i6©*»2 2£#W ^U-Y 
1 9X^mLmmM2 0R$:mZCt&X 
*WOJ6i!B512 0R», 3 &LED1 1 

biffi 2*6HJ»sna***¥tT*«K:ur*»6y 

>X15^(DLED1 l*5<fcCf 1 2©«r*CCiB«S 

nn>4o 

[0 0 2 4] H2&C, *WI©3fe8R»a 1 0 R ffCm^tc 2 
^IS©LED1 l^cfcCN'l 2©»S^'S^^Lr*4 0 
L E D 1 1 ^e>ffi*f3n43fe«2 1 ©i^S^tt 
*«2 1 arsti^ic, 
t'-^SIA 1 2 3 nm. «Wl5nmt* 
4 0 ffi*©LEDl 2*>6ailtSn**»2 2©it«W 

CC, b-^ftSA 2*56 6 0 n m, ^tiffS&Z 5 nmr 
^>4 0 COJ:54LED 1 ltecfctfl 2iim /c4 
(») m^SS(©TLSEVy-XLED (InG 
aAlPS) 4, Htt«©TLURS/y-XLED (G 
aAlAsI) *fflt»*C4*«r»*. lfc#^t, C 
n^OLEDl l*j<ttfl 2=&fflt^i, «a*— ©^ 
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[0025] ^^a-f^57-i9 <D&m$mz, 

El 2 tc— j £111181 9 ar^UT&So C©J:9CC. *W 

AO^ «2 1feJ:0'2 2^i:«SAlfcJ:C/A2 
<0««*IBir*5. *fi»BJ:»5fc>MIIJi&46 4 0nm 

^<D&<b^##^*P>f » #5 5- 1 9(c<£9£ 

1 a 2(c»-r^>s:*t(ito^^^ h;u«au»w % y 

#6, 94*xxA 9(cj:Q^7 hSttSSP 

Scor, 942x14 v 9% 1 9ici£axt«ESic 

[0 0 2 6 ] Wc^ot, ^Oa>f^$7-19^ 
J: 036JR2 l**J:t/2 2 tt^fiESft, 13JCffll2 0a 

2 0R%»iCiOT*S a Tttfefc, 94 9*4 v 9 
% 7-1 9<DiifR^S&gA 0 (64 0nm)(D£M 
*^jRfii L> W»C*h*ft«#2 0 n mSK(0»5l6 

h;KDlli^2o<l^/c7cm2 0 R^#6Ci« 
f Lt k *WICD^:«^S1 ORTii. LED 12 

(a*f*m) 2 0 R<D3fett^^6m/cL e d 1 2^6 

OtBBOKiBil«E*'J*KLE D 1 1 awe* 2 1 t^flE 

■racier* s. l/c^t, *K©Kffiai*sgiL-r 
»s«. led i 2tcv<Dm&( t cttbm2mcr2>c± 
$ n €>*m 2 o R£^fecDM{&££/a-r £ lcdsr^c 

[0027] $ e>ic, wjooji&aassjs 1 o R&cte^r 
9 ogMSL/t{4K&£ieaGTi>& 0 wc^ot, aw 

M2 0 R^tt^Jd^l/ci &<Dft%M<Dffimm 
(ffiSmm) LED 1 lfcitfl 2£[sJ— ^B±K 
leg Lfc<h » (D*^fIStC ft & . 

[0028] */c, *m<Dmmm. 1 o Rrtt y ^ 

-*U>X1 5£|&< <b, L E D 1 1 J: O* 1 2iPh<D 
«2 1^2 2^t^C, ^&tfc<DU>X 

P-T-^^-l 9^^-ca»(DM2 lfc^22^ 
^ItC^o C<D£>?IC S %M*<&J8& Ztc&Mtm 
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[0 0 2 9 ] J/c, TuM^gl 0 RCDl^gpr^, ctie. 
©LED 1 lWO'l 2*>e.ffllt$n/cMU>X^ 

nxfctt< tcfl, LED 1 l*J<fctfl 2^6 

10 ^iJ^ffi^Si ORcccto, 3>^'^hr<S3Xhr 

*a»r* sled *m^tcytmmszmm?z ct& 

[ 0 0 3 0 ] m 1 r« % L E D 1 1 *5<fctf L E D 1 2 £ 
lfl^KSO/cCT^##CC^Lr*S3&S, LED 
1 lfciVLEDl 2 £LT|5]— (D^tt(DiaiS:©LED 

S/c % aiCC^O/c09l?«LED 1 lfeWLE 
20 D 1 2£9 QmMmistcfiLffitffi&bX&ZtiK &*<D 
LED 1 Ite^O'LED 1 2<D/£*r;ftg, &&t>(iLE 
D 1 lfcJ:t>'LED 1 2*mkt LT^L/c«8fc©L E 

Dfrhteztrfr-^oteTftm amm^nm «9o 

tcitWfis 24 2V 4 vZ> 5^- 1 9£3ifiL/cffe<D:)fc 

[0 0 3 1 ] B4fc:7jVJ\J:5lc, 
*^2 7-l 9©flR^^LED 1 2 ©36^2 2 ©tt* 
ftK*fL4 5ffiJ:9*#< 0A:t§£**, LEDlliL 
30 E D 1 2 (DJSrffi^W&ftKtt 9 0 ffi <fc Q < & *K 
$6^C V LED1 l©M21^^^0^f^57- 

1 9*a«Lte3fe«2 2<D*ft( l Cl8&Ztl2>WmWh2 
<ft^o C(D/c^ ^SCDLEDI l^IBgTSffiS^ 

2 0Rte*5wa36sfc2 i co^jg («ffiAac»«ai*K) 
«*S2 2 J:0fe^:*<as. — ^>r^a>r^^5 

40 7- 1 9©M0«$2 2©fi^^C>rtL4 5@J:^ 
/h$<-r^£. LED 1 1 iLED 1 2©J5dE-rffi*fW& 
fttt«9 0fi<fc«3/h3<&^ 36^:, LED1 1®t6 

^2 i^m2 2©*raj«caK3n4ffl8iw^*<«c 

€> 0 **2 l©»a«*S2 2{CSftUrfi 

<^n^ 0 ccDcfc^^, ^^n>f^$7-l9 
CD^Jg^^^SCi^CcfcO, LED 1 1*$J:CM 2AS 
^«Cti6**f^*T41«»©LE D©K«wa*Ccf s -!f 

-fweim, a/c, ^^a>f^$7-i9 

OftfiCCioT^fiJE-rSISfCLED 1 lWO*12^6 
50 ©*JR2 l*5<fca f 2 2<D»aW»fc^Itt<ttt*. 
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[0 0 3 2 ] ^/c, ¥4W<i v>?^"7-\ QlCftTZ 

l e d 1 1 tecto* i 2 <D{&mmm&&tiz><D7:, ytmm 

y>7*?-l 9<7)ftS<9£4 5gJ:^*:#<T64LE 
Dl lfcjctfl 2%ytM2 OROmmiifatcMU&ljttC 

-rzct&xzzx&zs, 

[0 0 3 3 ] LED 1 1 £ 

±T2o, -T^^)^, LED12^l77^9 0gfc 
J:0*v>f:f*9 OS(D^Ocieg$n/c2ocD^;U-^ io 

ED 1 2frh<D^t£j&T&Ctb^m~Cfo&o CCD 

j: 5 mmztmrz c i cc j: o , £«&a 1 o r** 
m2 OR©aiW*rfiitc*fL/rs<r#a B 

[0034] 1 9 ilqHSKl 
MSA OWc*?^iir?^D-{ *£?:7* 

t> o cc # >f ^ n a v >? y xa £&ug fc*«e8©* 
««a*ii3Br*So &m=P»m (ttjzuj vzm) 20 
a 4^0 x ««aiRtt3&*#it 6 n^c c n 6 (oyt^m* 

[0035] ^ftWicte^s^aassatctec^tt. l e 

D 1 ItecfcCH 2, Sfc&Cte, CtifctettStSfiSLE 

led *iSt>«»Krr u^t^ci a* pjter* 9 . 

*»3eiH*»«-r4 c 4#t*&. 
[0 0 3 6 ] £/c, ±K©«tt, fRaR©***m« , r 
*j8raii»c*s#. ra«&cfte©ne. ra:t>%, life 

*z»fl:|6*iR4 Or, fi4 90-5 5 0n mCDM^-Cffi 
LX, ^430-46 Qnm<Dmt&xm&fc^teZ$.& 

tx s mmimmmm<Dn^w&<D£f&yt$izwz>tt 

&XZZ, 

[0 0 3 7 ] £e>tc, ±8Brtt, 2i»OLED^6ttl 
©LED^*h«. 3«SK±©LEDfr6ttl*f;*ft5 50 



WHJ20 0 1 -4 2 43 1 
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^zmmtc&fg&zcttirajmx&z. h6&c>lh 
«e*tSot*s. *fW©*aH«ai or^r^ 

^^fflS^Ta^«gr^^ 0 CCWfeWSai 1 0 Rt 
« k ^ftM^iOTk-^iRfiA 1 l*S6 3 6nmt 
¥mm \ 7 nmCDLED 1114, b'-^i£gA 1 2# 
6 1 2 nm r^fflfi 1 5nm(DLED 112 4, 5feC0^: 
^BCC«>JBl>/cfc"-*ifcSA 2 #6 6 0 nmr*«B 
2 5 nmOLED 1 2#flH>6*rri>S. fit, «W 
MA 0 1 jWR6 4 5 nmCD^-Y^cW ? ^57-19 
14, ^MIA 0 2^6 2 0 nm0^OP>f'> ^ 
5-5-1 9 2 4£ffl^TCfte>cDLE D 1 2, 111*5 
cfcO'l 1 2^6ffl»3<iS*K2 2, 2 11WC/2 1 
2^i^J:^cin^ 0 c©«fc^3&3tt*fx^^ h 
frZmZtcLEDtLX, LED11 HCtt 
XOTLSU^y-XLED*, L E D* 1 1 2 Ktt, 
IDtt$JTLOU^y-XLED£,*3£&C, LED 12 

CC«Ria«TLUR^y-XLE D^rffll^Cim 

[0 0 3 8 ] milCT^-f^^te^ CO^IgglORt 
tt % t-^»lO^AA^4 8 nm*CJR*4 3*H<Wfc 
l£2 2 h;l/2 2 a) , 2 11 Ml/2 1 

la) W^'2 12 (^^h;l/212a) *^J3EU 

astc^-r^^tt^^^ h;u©ffi»**2 or 
r£& 0 L/c^or, ^ nfn©LE d i 2, 111& 

cfctM 1 2 0ffltt*»CfeM'rS^ <DLED£ 
*JK*»*C4#r*4. JJB<DJ:9&AttWttLED 

o^*s8asa«:*jc^«, l e d 1 2 &m»xm 

Pittite ttiML. a«S*i4**©BfB5 («W«WB* 
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(54) LIGHT SOURCE DEVICE AND PROJECTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
compact light source device using a 
semiconductor light emitting element such as an 
LEDflight emitting diode) and having both of light 
quantity and luminance being sufficient for 
practical use. 

SOLUTION: A dichroic mirror 19 is constituted 
so that a light having a specified wavelength 
area out of the visible light is reflected and the 
light having the other wavelength area is 
transmitted. Then, luminous flux 21 and 22 
emitted from the LED11 and the LED12 and 
provided with wavelength (A 1) and (A 2) 
interposing the selective boundary wavelength 
(A 0) of the mirror 19 as the peak wavelength 
are synthesized and outputted by the mirror 19. 
Since the luminous flux from the plural kinds of LEDs or LED groups can be 




synthesized without changing the cross section area of the emitted luminous flux, the 
compact light source device which can emit the high-luminance luminous flux is 
realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment which reflects the light of the specific wavelength field of 
the light, has the 1st and 2nd sources of semi-conductor luminescence which carry 
out outgoing radiation of the 1st and 2nd flux of lights which make peak wavelength the 
1st and 2nd wavelength which sandwiches this boundary wavelength near [ where the 
reflection factor property of the optical element which penetrates the light of other 
wavelength fields, and this optical element changes suddenly ] the boundary 



wavelength, respectively, compounds these 1st and 2nd flux of lights by said optical 
element, and carries out outgoing radiation. 

[Claim 2] It is light equipment characterized by said boundary wavelengths being red 
and wavelength which corresponds green or blue in claim 1. 

[Claim 3] It is light equipment said whose source of semi-conductor luminescence is 
light emitting diode or super-radiance light emitting diode in claim 1. 
[Claim 4] It is light equipment said whose optical element is a dichroic mirror or a 
dichroic prism in claim 1. 

[Claim 5] The 1st light equipment of wavelength with which it is light equipment 
according to claim 1 and with which said boundary wavelength is equivalent to red, The 
2nd light equipment of wavelength with which it is light equipment according to claim 1, 
and said boundary wavelength corresponds green, Light equipment which is light 
equipment according to claim 1, and has the 3rd light equipment of wavelength with 
which said boundary wavelength corresponds blue, and the optical system which 
compounds the flux of light by which outgoing radiation was carried out from these 1st, 
2nd, and 3rd light equipment, and carries out outgoing radiation of the white light. 
[Claim 6] The 1st light equipment of wavelength with which it is light equipment 
according to claim 1 and with which said boundary wavelength is equivalent to red, The 
2nd light equipment of wavelength with which it is light equipment according to claim 1, 
and said boundary wavelength corresponds green, The 3rd light equipment of 
wavelength with which it is light equipment according to claim 1, and said boundary 
wavelength corresponds blue, Projector equipment which has at least one light valve 
which modulates the flux of light by which outgoing radiation was carried out from 
these 1st, 2nd, and 3rd light equipment, respectively, and the projector lens which 
projects the light modulated with this light valve on a screen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment which used the 

semi-conductor light sources, such as LED, and which is used for a projector etc. 

[0002] 

[Description of the Prior Art] An LED component (light emitting diode) has an advantage, 



like generally as compared with a bubble lamp, it is long lasting, and the conversion 
efficiency to light is still higher. For this reason, exchanging the light source in the 
lighting applicable field of recent years many to what used the LED component from the 
PABURU lamp is considered. 

[0003] An LED component has [ alone ] the small amount of luminescence. For this 
reason, in the applicable field as which the comparatively big quantity of lights, such as 
the light source of projector equipment, are required, the quantity of light needed like the 
light equipment 90 shown in drawing 12 by being distributed in the shape of a field and 
arranging many LED components 91 is secured. Furthermore, it sets especially to 
projector equipment and the light source is the amount of luminescence (the amount of 
flux of lights (luminous flux: Q) is big light equipment, and light equipment with high the 
amount of flux of lights per unit solid angle, i.e., luminous intensity, (luminous intensity: 
I), and brightness (luminance) which is luminous intensity per unit area of the specific 
direction farther is required with it.) absolutely. Therefore, in such an applicable field, it 
is necessary to make brightness high by condensing the flux of light by which outgoing 
radiation was carried out from the LED component 91 of a large number which are the 
sources of luminescence according to the condensing optical system 95 using a lens, and 
considering as the flux of light with the thin cross section. For example, in the light 
equipment 90 shown in drawing 12 , it prevented arranging a micro lens 92 and emitting 
just before [ each ] the LED component 91, each flux of light acquired further in this way 
was condensed with the positive lens 93 for condensing, and the condensing optical 
system 95 formed into the parallel flux of light with a negative lens 94 is established, and 
such - many - after making it the condensing flux of light of high brightness using 
several lenses, the flux of light 97 is irradiated at light valves, such as LCD (liquid crystal 
panel)96 or DMD (digital micro mirror device), and he becomes irregular, and is trying to 
form the image for projection 

[0004] LED is a light emitting device which carries out outgoing radiation of the flux of 
light of the monochrome with a comparatively narrow bandwidth centering on peak 
wavelength on the property, its responsibility of turning on and off is also high, and there 
is almost no effect in a life also by repeating turning on and off. Therefore, LED which 
carries out outgoing radiation of the flux of light of red (R), green (G), and blue (B), 
respectively can be arranged, the light source in three primary colors can be established, 
and the projector which projects a color picture on a screen can be constituted by 
projecting through LCD which generates the image of each color. Or a color picture is 
generable also by irradiating one LCD by time sharing according to the light source in 
three primary colors. 

[0005] And since the trouble of a bulb gone etc. is canceled by adopting the LED light 
source, the projector equipment of a maintenance free is realizable. Moreover, if it is the 
LED light source, since a brilliance control can also be performed easily, the projector 
equipment whose engine performance was stable can be offered. 

[0006] Furthermore, since there are not many yields of heat compared with a halogen 
lamp, the cooling structure of the light source is simplified very much. Thus, the merit 
obtained by changing the light source into the LED light source from a halogen lamp etc. 
in projector equipment is very large. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the big quantity of fight 
(the amount of flux of lights) needed by distributing or distributing many LED 
components along a field perpendicular to the optical axis of the illumination light 
(condensing flux of light) can raise brightness by being able to secure and adopting 
condensing optical system. However, light equipment will become big in order to arrange 
many LED components superficially according to the quantity of light and brightness. If 
the amount of luminescence increases by amelioration of an LED component, this 



inclination will improve, but if many LED components are required if it is going to obtain 
the quantity of light equivalent to the present halogen lamp etc., and it considers 
arranging these to a substrate etc., a bigger area than a halogen lamp etc. will be needed. 
[0008] And since the amount of luminescence of each LED component is small as 
mentioned above, even if it puts an LED component in order superficially, since the 
brightness for a light-emitting part is low, it needs to raise brightness using the 
condensing optical system using two or more lenses or micro lenses etc. For this reason, 
the size of light equipment including optical system becomes large. Moreover, by adding a 
micro lens or other lenses, cost cannot become high, either and cost competitiveness over 
light equipment, such as a halogen lamp, cannot be acquired. 

[0009] Furthermore, since various losses occur in the phase which condenses the flux of 
light by which outgoing radiation was carried out from the LED component by optical 
system etc., the use effectiveness of light will also fall. 

[0010] Therefore, although the LED component itself is long lasting, and it equips the 
projector with the outstanding property as luminous efficiency is also the source of 
luminescence of high monochrome and was mentioned above though it is small and low 
cost, it has not reached the phase of generally actually using it as the light source of the 
illumination system of a projector or others. 

[0011] Then, it aims at offering sufficient quantity of light which is sufficient for practical 
use, and the compact light equipment which can carry out outgoing radiation of the light 
of the single primary color of brightness using semi-conductor light emitting devices, such 
as an LED component with many such advantages, in this invention. And using the light 
equipment of this invention, by low cost, though it is compact, it aims at realizing the 
light equipment of the white of high brightness. Moreover, using the light equipment of 
this invention, it is compact and is also making into the purpose of this invention to offer 
the projector equipment which does not need a maintenance, either. 
[0012] 

[Means for Solving the Problem] For this reason, in this invention, sources of 
semi-conductor luminescence which emit light in the optical spectral region of extent 
sensed as the primary color of light with people's single naked eye, such as two or more 
sorts of LED components different slightly [ an emission spectrum region ], are prepared. 
And he is trying to protect from light equipment the increment in the cross section of a 
projection illumination-light bundle by which outgoing radiation is carried out by 
compounding the flux of light by which outgoing radiation was carried out from those 
sources of semi-conductor luminescence by the optical element which has wavelength 
selection nature, such as a disengageable dichroic mirror, in those adjoining emission 
spectrum regions. 

[0013] Namely, the optical element which the light equipment of this invention reflects 
the light of the specific wavelength field of the light, and penetrates the light of other 
wavelength fields, It has the 1st and 2nd sources of semi-conductor luminescence which 
carry out outgoing radiation of the 1st and 2nd flux of lights which make peak 
wavelength the 1st and 2nd wavelength which sandwiches this boundary wavelength 
near [ where the reflection factor property of this optical element changes suddenly ] the 
boundary wavelength, respectively. It is light equipment which compounds these 1st and 
2nd flux of lights by the optical element, and carries out outgoing radiation. 
[0014] In the semi- conductor light sources, such as LED, the light source from which peak 
wavelength and half-value width differ can be manufactured by changing the component 
etc. Therefore, human being regards as an almost single color, for example, it is possible 
to prepare the light source which had two or more peak wavelength in the wavelength 
range of about lOOnm (optical spectral region) in red. He is trying to compound the flux of 
light by which outgoing radiation was carried out from two or more light sources using 
the difference with main delicate wavelength (peak wavelength) in this invention paying 



attention to the property of such the semi-conductor light source. Therefore, it becomes 
possible to compound two or more flux of lights by the optical element with wavelength 
selection nature to one. For this reason, in the light equipment of this invention, 
arrangement of the semi conductor light source becomes possible [ dividing into two or 
more groups and arranging in three dimensions ], and the degree of freedom of light 
source arrangement increases it, and it can improve a degree of integration sharply. 
[0015] Furthermore, since the brightness of the flux of light can be raised by the optical 
element with wavelength selection nature, such as a dichroic mirror, for example, in order 
to make the cross section of the flux of light small, two or more lenses used conventionally 
were combined, and it is complicated and it is not necessary to use the required 
condensing optical system of an installation tooth space. Of course, although a lens 
system may be used and such light equipment is also contained in this invention since the 
flux of light outputted and inputted to optical elements, such as a dichroic mirror, is 
condensed, in this invention, the brightness of the flux of light is not raised only with a 
lens system, but by the optical element with wavelength selection nature, the flux of light 
is compounded and brightness is raised. For this reason, in the light equipment of this 
invention, arrangement of the semi-conductor light source is not restricted so that the 
system of condensing optical system (dioptric system or geometrical optics system), such 
as a focal distance of a lens, may be suited, the degree of freedom of arrangement of the 
light source increases it, and it can improve a degree of integration sharply. Therefore, it 
is compact, the amount of luminescence is large, and the light equipment which can carry 
out outgoing radiation of the flux of light of high brightness can be offered. Moreover, 
since the condensing optical system which combined two or more lenses is excluded or it 
can simplify, cost can also be made low. and - many since the condensing optical system 
which combined several lenses can be excluded or it can simplify, the losses accompanying 
it can also be reduced, and light equipment with the high use effectiveness of light can be 
offered. 

[0016] Therefore, in this invention, it is compact, the amount of luminescence is large, 
and the light equipment which can carry out outgoing radiation of the flux of light of high 
brightness can be offered. And since the physical breadth of the source of luminescence of 
light equipment is small and ends, use effectiveness of the light at the time of using the 
flux of light by which outgoing radiation was carried out from the optical equipment of 
this invention by a condensing illumination -light study system etc. is made highly. 
[0017] thus, in the light equipment of this invention, since outgoing radiation of the flux 
of light of the narrow emission spectrum field where the peak wavelength which 
sandwiches the boundary wavelength of an optical element differs was compounded and 
carried out, the spectral range before and behind the boundary wavelength was 
compounded " monochrome and the light equipment which carries out outgoing radiation 
of the flux of light with high brightness with single primary color especially can be offered 
mostly. And the light equipment which carries out outgoing radiation of the flux of light of 
high brightness in three primary colors can be offered, respectively by setting a boundary 
wavelength as red and the wavelength equivalent to a green or blue spectral region. 
[0018] Since brightness can be made high in the light equipment of this invention, the 
semi-conductor light source is suitable for the light equipment using low cost LED (light 
emitting diode). Furthermore, since this light emitting device has the strong directivity of 
outgoing radiation light when SLD (a super luminescent diode, super-radiance light 
emitting diode) is adopted, the brightness of an outgoing beam can be improved further. 
Moreover, since emission spectrum width of face is narrow even if it chooses the light 
source with near peak wavelength, the component which serves as a loss by the optical 
element of wavelength selection nature, such as a dichroic mirror, can be lessened. 
Furthermore, although the 1st and 2nd semi-conductor light sources may be constituted 
from a single semi-conductor light emitting device, in order to obtain sufficient quantity 



- of light, it is desirable [ the light sources ] in many cases, to put a semi-conductor light 
emitting device with two or more same peak wavelength in order, and to constitute each 
semi-conductor light source. It is one of the merits of the light equipment of this invention 
with which it has also adopted the semi-conductor light source that the light source 
equipped with such same wavelength property can be acquired easily. 

[0019] Moreover, there is wavelength selection nature and the dichroic mirror or the 
dichroic prism is suitable as an optical element which can compound the flux of light. Two 
or more flux of lights can be compounded by penetrating the flux of light of one 
wavelength and reflecting the flux of light of the wavelength of another side by these 
optical elements, without increasing the cross section of an outgoing beam (synthetic flux 
of light). Furthermore, not only one but the thing for which the flux of light from which 
three or more wavelength differs in the narrow range of a spectral region using two or 
more optical elements is compounded is possible for this kind of optical element. 
[0020] Thus, in this invention, outgoing radiation of the flux of light of the high 
brightness in nearby monochrome, especially single primary color can be corresponded or 
carried out to the boundary wavelength of an optical element using semi-conductor light 
emitting devices, such as LED. Therefore, a boundary wavelength forms red and the 1st, 
2nd, and 3rd light equipment with which each corresponds green and blue, and the light 
equipment which carries out outgoing radiation of the white light can be offered by 
compounding and carrying out outgoing radiation of the flux of light by which outgoing 
radiation was carried out from these. Though the 1st, 2nd, and 3rd light equipment is 
compact, since outgoing radiation of the flux of light of the high brightness in the amount 
of Takamitsu is carried out, though it is compact by compounding these and considering 
as the white light, the light equipment which carries out outgoing radiation of the beam 
of light of the high brightness in the amount of Takamitsu can be offered. Since this light 
equipment is the light source which calorific value is small, is a low power, and has the 
property that a life is still longer since LED is a source of luminescence while being able 
to emit a powerful light still nearer to a halogen lamp, it can be used for various 
applications, such as a headlight of an automobile. 

[0021] Furthermore, in a projector, it is possible to adopt as the light source of the 
projection light which projects these 1st, 2nd, and 3rd light equipment through a light 
valve. And since the outgoing radiation of the compact light of high brightness can be 
carried out, the light equipment using the semi-conductor light source of this invention is 
bright with the compact using the semi-conductor light source, further, does not have a 
ball piece and can offer the unnecessary projector of a maintenance. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. The light equipment applied to this invention at 
drawing 1 is shown. Light equipment 10R shown in drawing 1 is light equipment which 
carries out outgoing radiation of the flux of light 20R of red R. Therefore, it has two kinds 
of LED components (it sets henceforth and is LED) 11 and 12 which carry out outgoing 
radiation of the light of slightly different peak wavelength lambda 1 and lambda2 in the 
light spectral region which is visible as a red light R (generally the range of about about 
600-700nm) to an eye, and the dichroic mirror 19 which compounds the flux of lights 21 
and 22 by which outgoing radiation was carried out from such LED 11 and 12, and 
obtains outgoing-beam 20R. 

[0023] In light equipment 20R of this example, the dichroic mirror 19 is equipped with the 
property of changing permeability rapidly on the almost middle wavelength lambda 0 of 
wavelength lambda 1 and lambda2, and reflects the light of wavelength lambda 1, and the 
light of wavelength lambda 2 is penetrated. Therefore, the flux of light 21 from LED 11 is 
reflected with a dichroic mirror 19, and the flux of light 22 from LED 12 penetrates a 
dichroic mirror 19. For this reason, by arranging in the location which rotated LED 11 and 



LED 12 90 degrees relatively, for example, and arranging, where a dichroic mirror 19 is 
leaned 45 degrees, as shown in drawing 1 , the flux of light 21 from LED 11 and the flux of 
light 22 from LED 12 can be compounded with a dichroic mirror 19, and outgoing-beam 
20R can be obtained. After light equipment 20R of this example makes further the flux of 
light by which outgoing radiation is carried out from each LED 11 and 12 the parallel flux 
of light, the collimator lens 15 for supplying a dichroic mirror 19 is arranged ahead of 
each LED 11 and 12. 

[0024] The wavelength property of two kinds of LED 11 and 12 used for drawing 2 at light 
equipment 10R of this example is shown. First, as continuous-line 21a shows the 
wavelength property (emission spectrum curve) of the flux of light 21 by which outgoing 
radiation is carried out from LED 11, peak wavelength lambda 1 is 623nm, and half-value 
width is 15nm. As continuous-line 22a shows the wavelength property (emission spectrum 
curve) of the flux of light 22 by which outgoing radiation is carried out from LED 12 of 
another side, peak wavelength lambda 2 is 660nm, and half-value width is 25nm. As such 
LED 11 and 12, the TLSE series LED by Toshiba Corp. (InGaAlP system) and the 
company TLUR series LED (GaAlAs system) can be used, for example. Therefore, if such 
LED 11 and 12 is used, it will go into the spectral region by which vision is carried out as 
almost single red, and the light source from which the quantity of light serves as the sum 
of the amount of luminescence of each LED mostly will be acquired. 

[0025] Alternate long and short dash line 19a has shown the transparency property of a 
dichroic mirror 19 to drawing 2 . Thus, the boundary wavelength (selection boundary 
wavelength) lambda 0 which changes rapidly the transparency property (or reflection 
factor property) is [ the main wavelength lambda 1 and lambda2 of the flux of lights 21 
and 22 ] middle mostly, and the dichroic mirror 19 of this example is designed so that it 
may be set to 640nm used as an outside [ half-value width ]. Therefore, in the flux of light 
21, the most is reflected by the dichroic mirror 19 and, as for the flux of light 22, the most 
penetrates a dichroic mirror 19. However, in the part of the skirt of each flux of lights 21 
and 22, since permeability curvilinear 19a of a dichroic mirror 19 is intersected, the 
spectral range part of the opposite side to peak wavelength lambda 1 and lambda2 is cut 
with a dichroic mirror 19 from this part. However, very small, since the permeability (or 
reflection factor) of a dichroic mirror 19 is made very highly with about about ninety%, 
the part cut with a dichroic mirror 19 may think that the loss by the dichroic mirror 19 is 
very small. 

[0026] Therefore, the flux of lights 21 and 22 are compounded with a dichroic mirror 19, 
and outgoing-beam 20R equipped with the wavelength property of a twin peak as shown 
in drawing 3 by curvilinear 20a can be obtained. That is, it can be made into main 
wavelength near the selection boundary wavelength lambda 0 (640nm) of a dichroic 
mirror 19, and flux of light 20R which equipped both sides with two crests of an emission 
spectrum whose width of face is about 20nm, respectively can be obtained. And in light 
equipment 10R of this example, if based on the flux of light 22 by which outgoing 
radiation is carried out from LED 12, the flux of light 21 of LED 11 can be compounded, 
without changing the cross section of the radiation from LED 12 seen from [ of projection 
illumination-light (outgoing beam) 20R ] the optical axis. Therefore, since the quantity of 
light is doubled [ about ], without changing the cross section of the flux of light, the 
brightness of flux of light 20R by which outgoing radiation is carried out can be doubled 
[ about ] to the case of only LED 12. Therefore, the projection image of high brightness can 
be formed by supplying flux of light 20R by which outgoing radiation is carried out from 
light equipment 10R of this example to LCD8R which generates a red image. 
[0027] Furthermore, in light equipment 10R of this example, LED 11 and 12 which is a 
source of luminescence is arranged not in a flat surface but in the location in which it 
circled 90 degrees. Therefore, the installation area (arrangement area) of the source of 
luminescence when seeing from the shaft orientations of outgoing-beam 20R becomes one 



half extent when LED 11 and 12 has been arranged on the same flat surface. 
[0028] if a collimator lens 15 is removed, in order [ moreover, ] to compound the flux of 
lights 21 and 22 from LED 11 and 12 in light equipment 10R of this example - many - 
the condensing optical system which combined several lenses is not used, but is 
compounding two or more flux of lights 21 and 22 only with the dichroic mirror 19. Thus, 
in order to compound the flux of light, condensing optical system can be excluded, 
generally condensing optical system is complicated and expensive, and since it is further 
easy to take a tooth space, light equipment 10R of this example can be collected into a 
compact, and can be further offered by low cost. 

[0029] Moreover, inside light equipment 10R, since it is not necessary to condense and 
compound the light by which outgoing radiation was carried out from such LED 11 and 12 
by the lens system, the loss in the process is also lost and use effectiveness of the flux of 
light by which outgoing radiation was carried out from LED 11 and 12 can also be made 
high. Therefore, it is compact, and is low cost and light equipment 10R of this example 
enables it to offer the light equipment using sufficient quantity of light which is further 
sufficient for practical use, and LED which can carry out outgoing radiation of the light of 
the monochrome of brightness. 

[0030] Although drawing 1 has shown to reference the example which has arranged 
LED11 and one LED 12 at a time respectively, of course, two or more LED of the property 
same as LED 11 and LED 12 may be superficially arranged in the condition of having 
curved according to properties, such as a collimator lens. Moreover, although arranged in 
the example shown in drawing 1 in the location which circled in LED 11 and LED 12 90 
degrees The include angle which each LED 11 and LED 12 accomplish, or the include angle 
(relative include angle) which the group who consists of two or more LED which showed 
LED 11 and LED 12 as a representative makes not only in 90 degrees The flux of light 
reflected by the dichroic mirror 19 should just be arranged at the include angle which 
laps with other flux of lights which penetrated the dichroic mirror 19. 

[0031] For example, as shown in drawing 4 , when the include angle theta of a dichroic 
mirror 19 makes it larger than 45 degrees to the shaft orientations of the flux of light 22 
of LED 12, the relative include angle which LED 11 and LED 12 accomplish becomes larger 
than 90 degrees, and the area projected in the direction of the flux of light 22 in which the 
flux of light 21 of LED 11 penetrated the dichroic mirror 19 becomes small further. For 
this reason, while being able to enlarge area which arranges two or more LED 11 and 
being able to make high the quantity of light in the outgoing radiation time of the flux of 
light 21, brightness can be made higher than the point by which outgoing radiation was 
carried out in the point to compound. Therefore, the reinforcement (brightness or 
whenever [ condensing ]) of the flux of light 21 in synthetic flux of light 20R compounded 
with a dichroic mirror 19 becomes larger than the flux of light 22. On the other hand, if 
the include angle theta of a dichroic mirror 19 makes it smaller than 45 degrees to the 
shaft orientations of the flux of light 22, the relative include angle which LED 11 and 
LED 12 accomplish will become smaller than 90 degrees, and the area by which the flux of 
light 21 of LED 11 is projected in the direction of the flux of light 22 will become large 
further. Therefore, the brightness of the flux of light 21 is low compounded to the flux of 
light 22. Thus, by changing the include angle of a dichroic mirror 19, in case arrangement 
of two or more LED which LED 11 and 12 or these represent can be designed freely and 
compounded with the include angle of a dichroic mirror 19, the brilliance control of the 
flux of lights 21 and 22 from LED 11 and 12 of it also becomes possible. 
[0032] Moreover, since the physical relationship of LED 11 and 12 to a dichroic mirror 19 
changes, the size of light equipment 10R is also influenced. For example, light equipment 
10R could be shortened to the direction of outgoing radiation, since LED 11 and 12 can be 
back arranged to the direction of outgoing radiation of flux of light 20R if the include 
angle theta of a dichroic mirror 19 is made larger than 45 degrees. 



- [0033] Furthermore, as shown in drawing 5 , it is also possible to compound the flux of 
light by which divided LED 11 into two upper and lower sides, i.e., two groups stationed 
towards 90 pluses and 90 minus to LED 12, and has arranged it, and outgoing radiation 
was carried out from these with the flux of light from LED 12 with the dichroic mirror 19 
which inclined in each direction at 45 degrees. By adopting such arrangement, light 
equipment 10R can be shortened to the direction of outgoing radiation of flux of light 20R. 
[0034] Moreover, the dichroic prism is known as an optical element equipped with the 
boundary wavelength lambda 0 like the dichroic mirror 19, and even if it adopts a 
dichroic prism instead of being a dichroic mirror 19, the light equipment of this invention 
is realizable. LED can be flexibly arranged by using these optical elements to which 
wavelength selection nature was given with the multilayer interference film (die clo 
IKKU film) etc. 

[0035] In the light equipment in this invention, arrangement of LED 11 and 12 and the 
LED group further represented by these is not limited to the above-mentioned example. 
However, arrangement of LED becomes very flexible so that the example mentioned 
above may also show, and being limited to a flat surface like the conventional lighting 
system is lost. Therefore, it is possible to arrange a number of LED demanded in order to 
acquire the desired quantity of light and the flux of light of brightness with a high degree 
of integration, it is compact, and the semi-conductor light source from which the amount 
of Takamitsu and the outgoing radiation light of high brightness are obtained can be 
offered. 

[0036] Moreover, although the above-mentioned example is a lighting system which 
carries out outgoing radiation of the flux of light of red R, the lighting system which 
carries out outgoing radiation of the flux of light of other primary colors G, i.e., green, or 
the flux of light of blue B similarly can also be constituted. For example, in the light 
equipment which emits Green G, a synthetic high green flux of light light of radiance can 
be similarly obtained by choosing the LED component of two or more types equipped with 
peak wavelength which is slightly different in an about 490"550nm field as a source of 
semi-conductor luminescence, and using the dichroic mirror which has a boundary 
wavelength lambda 0 among those peak wavelength. Moreover, with the light equipment 
which emits blue glow B, the synthetic high blue flux of light of radiance can be similarly 
acquired by choosing the LED component of two or more types equipped with a 
wavelength peak which is slightly different in an about 430"460nm field as a source of 
luminescence. 

[0037] Furthermore, although the flux of light by which outgoing radiation is carried out 
from two kinds of LED is compounded in the above, if there is LED of a suitable emission 
spectrum, it is possible to compound similarly the flux of light by which outgoing 
radiation is carried out from three or more kinds of LED. The light equipment which 
compounds the flux of light by which outgoing radiation was carried out to drawing 6 
thru/or drawing 8 R> 8 from three kinds of LED is shown. It is light equipment with 
which light equipment 10R of this example also carries out outgoing radiation of the flux 
of light of red R. At this light equipment 10R, with a half-value width [ of 25nm ] LED 12 
is used for the peak wavelength lambda 2 which peak wavelength lambda 12 used [ peak 
wavelength lambda 11 ] also for with a half-value width [ of 15nm ] LED 112, and previous 
light equipment by 612nm with with a half-value width [ of 17nm ] LED111 by 636nm as 
the semi-conductor light source by 660nm. And he is trying to compound the flux of lights 
22,211 and 212 by which outgoing radiation is carried out from such LED 12,111 and 112 
using the dichroic mirror 191 whose boundary wavelength lambda 01 is about 645nm, 
and the dichroic mirror 192 whose boundary wavelength lambda 02 is about 620nm. As 
LED equipped with such an emission spectrum, the company TLOU series LED can be 
used for LED ** 112, and the company TLUR series LED can be further used for LED 12 
for the TLSU series LED by Toshiba Corp. at LED 111. 




[0038] As shown in drawing 7 , in this light equipment 10R, three kinds of flux of lights 
22 (spectrum 22a), 211 (spectrum 211a), and 212 (spectrum 212a) to which difference 
deltalambda of peak wavelength is settled in 48nm can be compounded, and 
outgoing-beam 20R (spectrum 20a) of a spectrum as shown in drawing 8 can be obtained, 
without making that cross section increase. Therefore, although it is dependent also on 
the outgoing radiation quantity of light of each LED 12,111 and 112, as compared with 
the light equipment which put single LED in order superficially, the flux of light of about 
a little less than 3-time brightness can be acquired. In the light equipment which chose 
the above concrete LED, since the radiation quantity of light from the semi-conductor 
light source is made about 2.5 times on the whole, without changing the cross section 
(cross section perpendicular to the optical path of a projection illumination-light bundle) 
of the flux of light by which outgoing radiation is carried out as compared with the case 
where LED 12 is used alone, the radiance of an outgoing beam also becomes about 2.5 
times. 

[0039] Of course, if suitable LED equipped with four or more different peak wavelength in 
the wavelength field it can be considered that is the same primary color can be chosen, 
the flux of light in which outgoing radiation is done by those LED or the LED group like 
the above can be compounded, and compact light equipment can be realized by high 
brightness. Moreover, the degree of freedom which arranges those LED also in the light 
equipment which compounds the flux of light from these three or more types of LED is 
large, and, of course, the variation of arrangement which was mentioned above is possible. 
[0040] Furthermore, the semi-conductor light source can also adopt not only LED but a 
SLD component (it sets henceforth and is [ a super-radiance light emitting diode 
component and ] SLD). As shown in drawing 9 , compared with the usual LED, the 
bandwidth of SLD of an emission spectrum is narrow. Therefore, the type equipped with 
the peak wavelength from which many differ rather than LED may be able to be chosen 
in a narrow spectral region, and single primary color can be compounded by the flux of 
light which has a difference in an emission spectrum region slightly and by which 
outgoing radiation was carried out more from much semi-conductor light sources. For this 
reason, the light equipment which can carry out outgoing radiation of the flux of light of 
further high brightness can be offered. 

[0041] Furthermore, since the angle of divergence of luminescence is narrow, SLD tends 
to make high condensing and transmission efficiency of the flux of light itself by which 
outgoing radiation is carried out. Therefore, light equipment itself is further made into a 
compact. Moreover, since the emission spectrum bandwidth of each SLD is narrow, the 
boundary wavelength lambda 0 of a dichroic mirror or a dichroic prism is inserted, and 
when the flux of light from SLD of the peak wavelength which adjoined this is 
compounded, the spectral region cut with a dichroic mirror etc. becomes very small. 
Therefore, the use effectiveness of light also improves further. 

[0042] Thus, the light equipment using the compact semi-conductor light source which 
can carry out outgoing radiation of the homogeneous light of high brightness is realizable 
with this invention. The semi-conductor light source is high and the conversion efficiency 
of a thermal output to light is small. Although it was still longer lasting, and there was a 
fault of being hard to raise energy density when it was going to ask for high brightness 
while control responsibility was equipped with many advantages, such as being good, 
such a problem was also solvable with this invention. Therefore, the light equipment 
applied to this invention at the applicable field which has adopted the halogen lamp etc. 
as the light source, and all the fields that there is especially little generation of heat and 
need the light source of high brightness is applicable. 

[0043] The source equipment 2 of the white light which used three light equipment 10R, 
10G, and 10B which can emit the red light R, green light G, and the outgoing radiation 
light 20R, 20G, and 20B of blue glow B by this invention is shown in drawing 10 . Even if 
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the light equipment in this invention is the flux of light of colors other than these three 
primary colors, it can carry out outgoing radiation of the light of high brightness. 
However, when it considers that white or all other colors can be expressed by additive 
mixture of colors, the light equipment which carries out outgoing radiation of the 
homogeneous light of these three primary colors is the most useful as light equipment 
which applied this invention. 

[0044] He compounds the flux of light from the light equipment 10R, 10G, and 10B of 
these three primary colors with the dichroic prism 7 which has the suitable wavelength 
between the wavelength of red R, Green G, and blue B as a boundary wavelength, and is 
trying to emit it outside through the outgoing radiation lens 5 in the source equipment 2 
of the white light of this example. Of course, it is also possible to compound the flux of 
light from light equipment 10R, 10G, and 10B according to other optical system. For 
example, if two dichroic mirrors or prism is used, the flux of light from these light 
equipment is sequentially compoundable. Although it is applicable to general lighting etc., 
of course, since the source equipment of the white light concerning this invention can 
acquire the compact white light bundle of high brightness, it fits the back light of a liquid 
crystal display etc. at the spotlight, the head lamp of a vehicle, and the pan. 
[0045] Drawing 11 has shown the liquid crystal projector 1 which used three light 
equipment 10R, 10G, and 10B which can emit the red light R, green light G, and the 
outgoing radiation light 20R, 20G, and 20B of blue glow B by this invention. The projector 
1 shown in drawing 11 is the thing of 3 plate type, after it becomes irregular by LCD 8R, 
8G, and 8B and it compounds the flux of lights 20R, 20G, and 20B by which outgoing 
radiation was carried out from light equipment 10R, 10G, and 10B with a dichroic prism 
7 by the light valve corresponding to each, and this example, outgoing radiation of it is 
carried out by the projection lens or the lens system 6, and it projects a color picture on a 
screen 9. 

[0046] In recent years, the compact and bright still quieter projector equipment as the 
device for presentations or a device for television of a big screen is demanded. Since 
outgoing radiation of the flux of light of the single primary color of high brightness with 
the compact light equipment of this invention can be carried out, it is suitable for the 
projector equipment of such a request. Furthermore, since optical conversion efficiency is 
high since the semi-conductor light source is adopted, and calorific value is small, the 
noise by a cooling fan etc. can also be made small. And since it is long lasting, there are no 
worries about a ball piece like a halogen lamp, and the projector of a maintenance free 
can be offered. Therefore, the projector equipment of low cost can be offered with the 
compact suitable for home use or portable by adopting the light equipment of this 
invention. 

[0047] The projector which adopted the light equipment concerning this invention is not 
restricted to what was shown in drawing 11 . For example, while comparing light 
equipment 10R, 10G, and 10B in three primary colors with the source of the white light 
shown in drawing 1010 almost similarly, leading an outgoing beam to common LCD and 
controlling lighting of these light equipment 10R, 10G, and 10B by time sharing, if the 
image for every color is displayed synchronizing with it, the projector of a veneer type can 
consist of LCD. moreover, LCD (liquid crystal panel) — instead of - a micro machine 
technique - using - mechanical ~ _ light - it is also possible to provide with the light 
equipment of this invention the projector using DMD (digital micro mirror device) which 
changes the reflective direction and forms an image as a light valve. The speed of 
response of DMD is quicker than LCD, and since a bright image is obtained, it is still 
smaller and suitable for realizing high brightness and a high" definition projector. 
[0048] 

[Effect of the Invention] As explained above, the peak wavelength obtained from 
semi-conductor light emitting devices, such as an LED component, is compounding the 
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light equipment concerning this invention by the optical element which has wavelength 
selection nature, such as a dichroic mirror, in two or more slightly different flux of lights 
using few [ these peak wavelength ] differences. For this reason, it becomes possible to 
arrange the semi-conductor light sources, such as an LED component, in three 
dimensions from superficial arrangement, so that a degree of integration may become 
high, and the compact semi-conductor light equipment of high brightness and high power 
can be offered. Furthermore, the light source of high brightness can constitute in a 
compact by using a SLD component instead of an LED component. 

[0049] thus, Cong who can carry out outgoing radiation of the light of the single primary 
color of sufficient quantity of light which is sufficient for practical use, and brightness by 
this invention using the semi-conductor light emitting device whose luminous efficiency it 
is long lasting and is also the source of luminescence of high monochrome though it is 
small and low cost - since Park light equipment is realizable, the light equipment of the 
white of high brightness and the projector equipment which is compact and does not need 
a maintenance, either can be further offered by this invention. 
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